diagnostic histopathology units worldwide, from nonexistent to voluntary to mandatory. Nevertheless, increasing risk from medical litigation may eventually tip the scales towards mandatory double reporting as a standard protocol for subsets of pathology diagnosis, such as malignant lesions. ''Double reporting'' may also be applied to unusual, rare, and difficult diagnoses, including benign lesions. The variations in practices have made comparisons between institutions difficult, with very little reported literature. Nevertheless, a study involving 45 laboratories in the USA reported a median rate of review of about 1 in 12 cases, with malignancy and difficult diagnosis being the primary reported reasons for review [2] . The study documented that head and neck lesions accounted for 4.1 % of cases with ''double reporting'', while three-fifths were focused on gastrointestinal tract, breast, skin and female genital tract lesions [2] .
Referring a case for a ''second opinion'' implies the traditional, formal approach of sending a case to an external, recognized specialist department or individual pathologist with experience and expertise in a particular field. It often involves rare or difficult cases where the referring pathologists are uncertain of the diagnosis, recognize the inherent challenges of the case and regard ''second opinion'' part of their required/expected diligence in working up and finalizing a diagnosis. Other reasons include the lack of access to required laboratory investigations, tests, or molecular testing to confirm a diagnosis. ''Second opinion'' may be retrospective when there is an institutional review of outside pathology slides as a standard protocol for referral patients before definitive treatment. A retrospective request for ''second opinion'' can also be made directly by the patient, relatives or legal representatives. This may occur after investigation into the diagnosis by the patient and is becoming more common with the universal availability of the internet, lay access to medical literature and litigation. Finally, ''second opinion'' can be retrospectively requested when departmental audit or quality assurance reveals a disagreement between pathologists that cannot be resolved internally. ''Second opinion'' can account for a significant component of a specialist head and neck/oral and maxillofacial pathologist's workload. The number of ''second opinion'' evaluations should be audited when assessing target workloads for individual pathologists.
Reject, endorse or enforce ''double reporting''?
Although a priori beneficial to the management of patients, ''double reporting'' and ''second opinion'' may be influenced by logistical and other factors, including costs from manpower, time and consumable resources.
Such costs are certainly measurable for formal second referral, but these data are largely unavailable for ''double reporting''.
More subtle and less measurable reasons why ''double reporting'' may not be widely practiced could include interpersonal issues, and perhaps (rarely) a negative attitude towards ''having one's work checked'', or practical issues such as turnaround time delays that might occur with this practice. Voluntary double reporting would appear to be good practice, and is probably commonplace in most diagnostic units. Most pathologists develop a particular interest and knowledge in specific organs or systems, and in many departments, this sub-specialization is encouraged and the diagnostic workload organized so each pathologist primarily reports cases within his (her) sphere of interest. Even when cases are not assigned to ''specialists'', pathologists tend to seek the advice of colleagues when faced with a difficult case outside their area of particular interest or knowledge.
Double reporting, especially mandatory double reporting of malignancies, may be criticized as time-consuming and/or unnecessary when a diagnosis is straightforward. For example, it is unlikely that a second pair of eyes is needed for a moderately differentiated squamous cell carcinoma (SCC) that invades submucosal skeletal muscle. It may, however, be helpful in a case of a very well-differentiated squamoproliferative lesion without submucosal invasion [3] . Selecting subsets of notoriously difficult or challenging cases for double reporting may be a useful compromise to help alleviate potential turnaround time delays. Further, double reporting may provide additional consistency in reporting, as both pathologists agree on the terminology to use and thereby standardize their diagnostic nomenclature. This practice is supported by the United States military services, where all malignancies are mandatorily prospectively double read to enhance diagnostic fidelity and patient management.
Overview of ''second opinion''
Although there are no guidelines for identifying cases that should be sent for second opinion, auditing of pathology reports uncovers discrepancies across all major organ systems and shows some body sites and some lesions which are more prone to yield errors [4] [5] [6] . Site specific studies have shown that the head and neck area is a highrisk site, right behind the female reproductive tract and the gastrointestinal tract [7, 8] . Within head and neck areas, the thyroid gland is an error prone site [7] , although the establishment of this organ as a specific specialty along with increased awareness has resulted in improvements.
Excluding the nature of the referred cases, further exploration of the significance of ''second opinion'' requires awareness of the timing and routes of the requests, and the common reasons and difficulties precipitating a consultation. These are further examined below.
Where to send second opinion cases?
Although affected by idiosyncrasy, on the surface there should be no issues in determining the identity of the pathologist(s) to whom material should be referred for formal ''second opinion'': the obvious and easy choice being ''experts'' with a proven diagnostic experience and publication record in the field. The establishment of the specialty of head and neck and oral and maxillofacial pathology may have blurred the distinction between ''expert'' and ''specialist''. There are challenging issues related to defining an ''expert'' and assessing both the quality and quantity of publications. Defining what a ''specialist'' is, although desirable, has not been standardized in any national or international setting. Should designated specialists be individuals who have undergone special training in head and neck and/or oral and maxillofacial pathology or can a general pathologist who has a declared interest in reporting head and neck specimens also be considered a specialist? These questions remain to be resolved, but they certainly impact the decision regarding referral selection.
When to request a ''second opinion''?
A second opinion can be requested before or after the case has been signed out.
Cases could be referred for ''second opinion'' after sign out when the treatment is followed by an unexpected clinical outcome. Clearly, retrospective second opinion can be fraught with potential problems, including a change in diagnosis potentially resulting in significant changes in patient management. The impact of a changed diagnosis cannot be easily measured and ramifications have rarely been systematically examined by clinicians or pathologists. Identifying discrepancies retrospectively can also have implications about the quality assurance and training needs of the original pathologist.
Accordingly and, to reduce the risk of diagnostic error leading to inappropriate management and possibly resulting in disability, suffering and death [9] , a ''second opinion'' is more ideally requested from a specialist head and neck/oral and maxillofacial pathologist prior to signing out the definitive final diagnosis. Issuing a preliminary report or having a personal conversation with the treating clinician is generally considered good practice. Providing interim or provisional information to the clinician can help them to understand the reasons for the delay in reaching a final diagnosis, to plan future patient appointments and to keep the patient informed.
Medical ethics and standard accreditation guidelines dictate that a final diagnosis should be timely [8] and hence, an external referral case should be dispatched with and given the same priority as a routine internal case by the consultant pathologist. Nevertheless, the inherent degree of difficulty of these select cases, along with the frequent need to undertake further special studies and possible literature review will certainly affect reporting time. It is the obligation of the referring physician to send complete demographic information, pertinent clinical, laboratory and imaging findings, all of the histology slides and any special studies already performed, along with a representative tissue block or material for further investigation, if necessary and required for the diagnosis.
When ''second opinion'' is sought before the final diagnosis is issued, the potential benefits of preventing errors overall will almost always outweigh the potential time impact on the patient. Although generally minor, delay in diagnosis while awaiting the ''second opinion'' can result in heightened anxiety, uncertainty and inconvenience for the patient. Careful explanation of the reasons for the delay helps the clinician and patient and can greatly reduce frustration.
Issuing ''second opinion'': practices and experiences Many head and neck surgical oncology departments have a protocol whereby the histologic slides from the original diagnostic material are reviewed by the local pathologist or specialist. This routine protocol is regarded as an important quality assurance practice potentially exposing diagnostic errors prior to definitive management [9, 10] . Ideally, outside pathology slides and reports should be reviewed for all patients referred to a specialist head and neck surgery unit [11] since there is evidence to suggest that a substantial number of head and neck lesions are misdiagnosed or miscategorized. Experience at the John Hopkins Cancer Centre [10] showed that, in a 10-year period, the outside diagnosis was changed, resulting in a significant modification in therapy or prognosis in 54 (7 %) of 814 cases. The majority of the changes (33 cases, 61 %) involved a change in tumor classification, but 13 (24 %) involved a change from a benign to a malignant diagnosis and eight (15 %) a change from a malignant to a benign diagnosis. This surprisingly high rate of discrepant diagnoses most likely reflects the difficult nature of many head and neck pathology diagnoses and the often complex categorization of salivary, sinonasal tract and odontogenic neoplasms. The reported rate of changed diagnosis in general surgical oncology pathology is lower at around 1.4-5.8 % [4, 5, 12] . It would be most interesting to examine whether the rate of changed diagnoses has decreased in the decade since the John Hopkins experience was originally reported.
If, after reviewing the outside pathology slides, there is concurrence, it may seem unnecessary to issue a second report if there is no change in diagnosis. This may be the case for an incisional biopsy, when the archives of other hospitals are easily accessed. A second report on resections would be necessary if significant information for further management of the patient is lacking from the original report, such as the depth of invasion, margin status, or p16 immunohistochemistry for oropharyngeal carcinoma. Following the introduction and widespread endorsement of minimum datasets for histopathology reports, for example those recommended by the Royal College of Pathologists (United Kingdom) [13] or the Cancer Protocols from the College of American Pathologists, absence of such information seems unlikely. However, if the diagnosis was incorrect, this information may not have been reported (a benign diagnosis would not require a cancer reporting/ staging form). Even so, a second report should be issued for administrative reasons, collection of data and defining workload. Common sense and professional courtesy are paramount. When in agreement, the second report could be brief, standardized or synoptic, using ''I am in agreement with the diagnosis of the original report'', although highlighting any additional information which may not have been included or reported specifically in the original report. If accurate, the additional information can be ''replicated'' from the original report and the contribution of the original pathologist acknowledged.
Potential areas of misinterpretation
There is a range of explanations for misdiagnosis. Examples from our experience are summarized in Tables 1, 2, 3, 4, 5, 6, 7, 8 and 9, with some previously discussed [3, [14] [15] [16] [17] . Mistakes related to mucocutaneous melanocytic lesions are beyond the scope of this editorial and not further discussed. Traditional traps of benign lesions mimicking oral SCC (such as pseudoepitheliomatous hyperplasia in chronic hyperplastic candidiasis or overlying a granular cell tumor and squamous islands in necrotizing sialometaplasia); mistaking cholesterol granuloma for cholesteatoma of the ear; and controversies (basal cell adenoma versus monomorphic adenoma) are more likely to be mentioned and reiterated in training [3] . Similarly, increased familiarity with the presentation and pattern of cervical metastases from oropharyngeal SCC is expected to reduce mistaking cystic metastasis for branchial cyst and debunk the myth of ''branchial carcinoma'' [14] .
Borderline invasive lesions and mild or moderate squamous epithelial dysplasias are difficult to diagnose or categorize. The lack of a universally adopted system for classifying the borderline and superficially invasive SCC within the oral cavity and oropharynx accounts for some diagnostic discrepancies. While we have suggested a system for classifying borderline and superficially invasive mucosal cancers [3, 16] , debate continues about the ''best'' system for grading squamous epithelial dysplasias, given the problems of: (1) inter-and intra-observer variability; (2) variability within lesions; and (3) progression or regression of lesions on successive biopsies [16, 18, 19] . Assessing malignant transformation of lichen planus and lichenoid dysplasia are typical problems.
Whether requests for ''second opinion'' originate from general pathologists or, less frequently, other specialist head and neck/oral and maxillofacial pathologists, influence how the consultant resolves the diagnostic challenges. Mistaking granulomatous reaction to extravasated mucus for sarcoidosis or other granulomatous disease Table 7 Errors relating to odontogenic pathology Mistaking enlarged/hyperplastic dental follicle for dentigerous cyst or odontogenic fibroma
Mistaking dental papilla for odontogenic myxoma
Mistaking ameloblastoma of the sinonasal tract for adenoid cystic carcinoma A general pathologist may offer a differential diagnosis, or have specific questions related to histological, histochemical and immunohistochemical features or request advice on management and/or prognosis. Usually easy to resolve are requests from inexperienced pathologists or those unaware of particular histological features of the head and neck/oral and maxillofacial region. Enlarged dental follicles or the dental papilla of a supernumerary tooth are one of the most common cases referred with a provisional diagnosis of dentigerous cyst, odontogenic myxoma or odontogenic fibroma [20, 21] . Additional examples include the misinterpretation of the juxtaoral organ of Chievitz and subgemmal neurogenous plaques or other features associated with lingual foliate papillae/tonsil [3, 22] . Focal obstructive adenitis, a common feature in aging salivary glands, can be confused with intercalary duct lesions [23, 24] ; the squamous metaplastic ''feeder'' salivary duct in a mucous extravasation cyst (mucocele) can be misinterpreted; and transepithelial elimination of sequestrae, not unusual in osteomyelitis, oral oncology patients with osteoradionecrosis and patients on bisphosphonates, can cause consternation when seen by general pathologists. Also relatively straight forward are referrals regarding characteristic odontogenic lesions by general pathologists who are inexperienced with odontoma, ameloblastic fibroodontoma, dentigerous cyst and/or keratocystic odontogenic tumor, especially if they are inflamed or only partially sampled [15] . Non-specialists can be overwhelmed and frustrated by subtle gradients of cellularity and architecture in various salivary gland tumors (Table 6 ). Misdiagnosis of acinic cell carcinoma composed of non-serous cells showing cytoplasmic lumina and/or vacuoles, in various architectural arrangements, is another typical example [25] . Re-assessing labial salivary gland biopsies for focus scoring in possible Sjögren patients may be requested by ENT physicians or rheumatologists. Moreover, there may be concern about the precise characterization of a fibro-osseous lesion within the jaws (Table 8) .
A less common, though far more interesting and challenging route for a second opinion is from another head and neck/oral and maxillofacial pathologist when cases may be referred for diagnosis, reassurance and/or interest. Obscure odontogenic lesions and salivary gland tumors are the main categories of such referrals, including rare odontogenic carcinomas and sarcomas [26] and unusual or hybrid salivary gland lesions (Table 6 ) [25] . Unusual or rare types of carcinomas may be referred to a more experienced colleague or one with a research interest, such as carcinoma cuniculatum; teratocarcinosarcoma, undifferentiated or other more recently characterized tumors (molecular profile specific) (Table 1) [3, 17] .
The diagnostic difficulties may prove difficult to overcome despite extensive investigations and discussion between experts or specialists. Experience with head and neck histopathology National External Quality Assessment Schemes [27] shows cases characterized as ''Educational'', have widely different opinions distributed among a wide number of participants. In such instances, the issued final report should: (1) explain the reasons for not reaching a definite diagnosis; (2) present the arguments for and against the different possibilities; and (3) advise on further management. For example, when extensive discussion on a palatal tumor fails to distinguish between minimally invasive carcinoma ex pleomorphic adenoma; epithelialmyoepithelial carcinoma; and pleomorphic adenoma showing calcification of hyalinized stroma and biphasic pattern with adluminal clear cells, the clinician would benefit from the pathologist's understanding of the histological grade and expected outcome for those entities.
Dealing with discrepant diagnoses uncovered during review on the patients' referral to a specialist can be difficult [28, 29] . As a matter of professional courtesy, the original pathologist should be contacted and informed of the reason for the change and whether additional procedures were carried out, ideally before the amended report is issued. Discovering a serious error may precipitate remedial or quality assurance action towards the original pathologist. Targeted education or retraining may be advised, realizing the possible negative consequences the original pathologist may experience.
How should ''second opinion'' be funded? This is a challenging issue and the way this should be addressed depends on the local situation. Each country has Mistaking metastatic renal carcinoma for parathyroid carcinoma a differently financed healthcare system-hence, the problem of ensuring specialized consultation in difficult cases is ubiquitous. In an ideal world, for the sake of patient safety, second opinions would be free of charge even though there is an obvious cost. Some systems, such as the United States and Canada, reimburse for ''second opinion'' cases, while other countries regard them as part of quality assurance without charge. Still other pathology departments have operated on a reciprocal arrangement. However, with growing compliance and auditing restrictions, ''free'' or ''barter'' arrangements are being replaced by a tariff system based on pathological workload codes (such as CPT codes). Charging a fee may even be counterproductive if a patient is referred with an incomplete pathology report and the surgeon at the referral center opts to repeat the diagnostic biopsy with a repeat of the full diagnostic workup. The real cost in terms of manpower and consumables/resources varies depending on the nature of the referred material (unprocessed specimen, processed tissue block, unstained slides, routinely stained slides, range of special stains including immunohistochemistry), the number of tissue blocks and slides, and the diagnostic difficulty. Telepathology may provide a way of reducing the time and cost of a second opinion [30] . Many consultant pathologists prefer to evaluate difficult cases by physical rather than virtual microscopic slides, although this preference will probably change in time.
Conclusions
Second opinion pathology consultation occurs in a variety of different clinical settings and with different driving factors. Some areas of head and neck pathology are fraught with potential error or controversy and these are frequent sources of second opinion consultations. Ideally, these second opinions should be performed prospectively and in real-time before treatment is undertaken. Retrospective second opinions are frequent in head and neck pathology. Discrepancies should be handled professionally and promptly so the patient receives optimal care.
